system. It is reported that antigen protein-engulfed DC release both MHC-I-and MHC-II-expressing exosomes, and exosomes isolated from mature DC culture supernatant have been used for cancer immunotherapy. 10, 11 Interestingly, although it is known that tumor cells produce immunosuppressive exosomes, DC that incorporated tumor cell-derived exosomes release immunostimulatory exosomes expressing tumor antigen peptides in the context of MHC molecules. 12 This seems to be related to type-I IFN secretion mediated by the cGAS/STING pathway in DC by exosomal DNAs. 13 Dendritic cells reside in all tissues, including mucous membrane and skin, to prevent intrusion of foreign proteins such as pathogenic microorganisms and development of neoplasms. Epidermal DC, termed Langerhans cells, are in the immature state in normal conditions. Immature DC engulfed antigen proteins rapidly activate and show a mature phenotype with enhancement of MHC-II molecules; they then migrate into lymph nodes through lymphatic vessels and stimulate specific T cells. 14, 15 It is known that immature DC strongly release exosomes, and the amounts are gradually decreased with the maturation process. 16 However, the exosomes released by mature DC seem to have stronger antigen-presenting ability to T cells than do immature DC exosomes. 2 The biological significance of DC-released exosomes other than T-cell stimulatory efficacy is not well understood, but it must somehow be linked with the above-mentioned DC dynamics. Interestingly, it has been reported that DC exosomes have a capacity to activate NK cells more vigorously than specific T cells. 17, 18 T cells strongly release exosomes with activation. 19 Tumor cells are always under hypoxic conditions and temperature stress and are also exposed to drug stress during treatment with anticancer agents. [30] [31] [32] In malignant tumor lesions, supply of nutrition and oxygen from tumor blood vessels is insufficient, resulting in a 
| PHOSPHATIDYLSERINE-DERIVED NEGATIVE CHARGES OF E XOSOME SURFACES
Microvesicles and apoptotic bodies are generated as submembrane | 3001
(TIM)-1, -3, and -4 on hepatic macrophages seem to be ligands for PS-derived negative surface charge on EV. 47, 48 However, in our study regarding intratumoral administration of CD8 + T-cell exosomes, even though a large number of F4/80 + CD11b + macrophages were present in tumor lesions, no exosome uptake was seen at 2 hours after intratumoral treatment. Analysis of the membrane components such as lipids and membrane proteins (including glycosylation) of exosomes is important to clarify this contradiction. immune-, GPI-, and GPCR-mediated signals. 6, [53] [54] [55] [56] It has been reported that tetraspanin molecules, for example, CD9, CD63, and CD81, known as exosome surface markers, regulate signal transductions by interacting with GPCR. 57 As lipid raft-related proteins have been reported to concentrate on exosome membranes, 58, 59 analysis of lipid structure and lipid raft-associated proteins on exosomes may resolve preferential engulfment by mesenchymal tumor stromal cells (Table 2 ).
| SPECIALIZED MEMBRANE

COMPOSITION OF EXOSOMES
T
| CONCLUSION REMARKS
As a result of the many studies on exosomes in tumor biology, there is no doubt that exosomes act as a central player in the regulation of tumor progression including tumor invasion and metastasis. 6, 60, 61 In addition, it is also being shown that exosomes have strong affinity with mesenchymal cells including fibroblasts, MSC, and CAF, vascular endothelial cells, pericytes and macrophages rather than tumor cells. 6, 48, 60, 61 However, in order to understand the binding affinity between these cells and exosomes, we must improve our poor knowledge of molecular structures focusing on the exosome membrane. Dissolving the exosome membrane structures on a molecular basis seems to be indispensable for elucidating exosome-mediated modification of tumor progression.
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